RECORDING AND PLAYING BACK DEVICE, STORAGE DEVICE, COMPUTER 
DEVICE, DATA PROCESSING METHOD, AND PROGRAM SENDING DEVICE 



BACKGROUND OF THE INVENTION 



Field of the invention 



The present invention relates to a recording and playing back 
device such as a hard disk drive, storage device, computer device, 
data processing method, and program sending device. 

Background of the Invention 



bringing with it dramatic increases in the recording density of 
recording disks. As a result, the radial distance between tracks 



yp " on a recording disk has been getting shorter. Consequently, 
^ reading data by the head requires higher positioning accuracy on 
n the track where desired data is stored, making data read 
conditions severer from year to year. 

In such hard disk devices, if a data read operation from a 
recording disk fails for some reason or other, an attempt to read 
data is made again (so-called "retry"). Since making unlimited 
number of retries may cause data corruption or the like, an upper 
limit is normally placed on the number of retries so that a read 
error will result when this limit is reached. As shown in Figure 
3, at the time of when reading data (Steps S601 and S602) , even if 
the number of retries made before data is read successfully does 
not reach the upper limit, if it exceeds a predetermined reference 
number (< upper limit) (Step S603), a so-called "reassign process" 
is performed (Step S604) . This is the process of transferring 
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data stored on a recording disk from its original sectors to other 
sectors to protect the data. 

However, if a reassign process is repeated many times, data 
many be scattered over the recording disk. If data to be read 
successively are scattered over different tracks, in particular, 
the head must move among tracks frequently, resulting in reduced 
read performance . 

Such a problem is not limited to hard disk drives, but it is 
common to read operations from various storage media. 

The present invention has been achieved to solve such a 
technical problem. Its object is to provide a recording and 
playing back device, storage device, computer device, data 
processing method, and program sending device that can effectively 
protect the data stored on storage media and storage disks. 

Summary of the Invention 

The recording and playing back device of the present invention 
provides a data overwrite means for overwriting read data on a 
storage medium if a command has been issued a predetermined number 
of times or more by retry command means when a data read operation 
is determined to be successful by determination means for 
determining whether data was read successfully. In this way, if a 
predetermined number or more retries are made before data is read, 
the data is considered to be unstable and data corruption or the 
like can be prevented by overwriting this data. In so doing, 
should the overwrite fail, data loss can be avoided by saving the 
data to be overwritten to a nonvolatile memory before overwriting 
the data by the data overwrite means. Regarding the nonvolatile 
memory, the storage medium itself may be a nonvolatile memory, but 
it is also possible to equip the recording and playing back device 
with a nonvolatile memory. 
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At the time of saving the data by data saving means or 
overwriting data by the data overwrite means, information can be 
maintained about stored location of flawless data by changing 
pointer information using pointer information changing means. The 
pointer information here points to the stored location of the data 
to be read by reading/writing means in the storage medium. The 
storage medium to read/write data from/to in the recording and 
playing back device may be a portable storage medium such as a 
flexible disk, MO (Magneto-Optical) disk, DVD (Digital Versatile 
Disk), etc.; a recording disk of a hard disk drive; etc. 

Also, the recording and playing back device of the present 
invention comprises a controller which makes a head perform a 
first process of reading the data stored in a first area of the 
recording disk and storing it in a temporary storage; a second 
process of writing the data stored in said temporary storage to a 
second area of the recording disk if certain conditions are 
satisfied; and a third process of writing the data stored in the 
temporary storage to the first area. 

Among the sequence of processes that the controller makes the 
head. perform, the third process writes the data that has been read 
from the first area to the first area, which thereby is 
overwritten. The second process writes the data to the second 
area different from the first area to save it before it is 
overwritten in the third process. 

Furthermore, pointer information which points to the fact that 
data is stored in the above described second area is stored in a 
nonvolatile memory in the second process. Then even if the third 
process is not completed, i.e., the overwrite fails for some 
reason in the third process, data can be read from the second area 
based on the pointer information stored in the nonvolatile memory 
when it becomes necessary after a reboot to read the data by the 
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head. Thus, data loss can be avoided. 

Also, since the pointer information pointing to the fact that 
the data is stored in the first area is stored in the nonvolatile 
memory in the third process, when reading the data after a 
successful overwrite, the data written over the old data is read 
from the first area. 

Regarding the nonvolatile memory for storing the pointer 
information, the storage device may be equipped with a nonvolatile 
memory or part of the recording disk may be designated as a 
nonvolatile memory. 

The present invention is a computer device equipped with a 
storage device and host device, wherein the storage device can 
comprise a controller which performs a data save process and data 
write process if a predetermined number or more retries are 
required before data is read successfully from the nonvolatile 
recording disk. 

The data save process and data write process described above 
provide capabilities to enhance the soundness of data to the 
storage device of the computer device. Then, if the data write 
process writes data to the same track as where the data was 
originally stored, the data can be read by moving the head the 
same amount as when the data was written. The destination of the 
data need not be the same sectors as where the data was stored as 
long as it is the same track as the original track where the data 
was stored. 

At the time of performing a read test on the data stored on 
the nonvolatile recording disk, the controller can perform a data 
save process and data write process if the number of retries made 
before reading the data reaches or exceeds a predetermined 
threshold. If read testing is performed on a predetermined area 
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of the nonvolatile recording disk, for example, on the entire data 
storage area, the data that requires a number of retries in excess 
of a predetermined threshold can be overwritten. This makes it 
possible to stabilize unstable data and enhance the soundness of 
the data. 

It is preferable that the threshold for performing a data save 
process and data write process during read testing should be set 
lower than the number of retries allowed before performing a data 
save process and data write process at a request from the host 
device. This will make the conditions for read testing severer 
than during normal read operations, and thus enhance the 
effectiveness of the read testing. 

The present invention can also be seen as a data processing 
method wherein if a predetermined number or more retries are made 
when data is read from sectors of a nonvolatile storage medium, 
the data processing method performs a first step of saving the 
data to other sectors and changing the pointer information which 
points to the stored location of the data; and a second step of 
writing the data over the sectors from which it was originally 
read and changing the pointer information to these sectors. 

Besides, if the sectors are released after the data overwrite 
is complete in the second step, it can be used for other purposes. 

Also, the present invention may be a program sending device, 
comprising storage means for storing a program to be executed by a 
computer device and a transmission means for reading the program 
out of the storage means and transmitting it to the computer 
device, wherein the program makes the computer device perform a 
process of saving any data on which retries were determined to 
have been made a predetermined number of times or more to another 
area of the storage medium and a process of overwriting a 
predetermined area with the data. 
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The data to be saved to the other area and the data to be 
written over the predetermined area may be the data read from the 
predetermined area and stored temporarily in a nonvolatile memory. 
Also the data to be written over the predetermined area may be, 
for example, the data saved to the other area. 

The computer device here may be a drive that reads and writes 
data from/to various storage media. A program stored in the 
storage means can be transmitted from the transmission means of 
the program sending device to the computer device such as a drive 
via, for example, a connector. Then the computer device that 
receives the program can run processes based on the program by 
install it , as required . 

Brief Description of the Drawings 

Figure 1 is a drawing showing a configuration of a computer 
device according to this embodiment ; 

Figure 2 is a chart showing flow of a sequence of data 
processing; and 

Figure 3 is a chart showing flow of a conventional reassign 
process . 

Detailed Description of the Preferred Embodiment 

The present invention will be described in detail below with 
reference to the preferred embodiment illustrated in the 
accompanying drawings. 

Figure 1 is a drawing showing the configuration of the 
computer device according to this embodiment. As can be seen from 
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the drawing, the computer device comprises, a host PC (host 
device) 10 consisting of the computer body etc. and a hard disk 
device (storage device and recording and playing back device) 20. 

The host PC 10 requests the hard disk device 20 to read and 
write data, etc.; receives the read data from the hard disk device 
20; enters the data to be written to the hard disk device 20; and 
so on. 

The hard disk device 20 comprises, a nonvolatile recording 
disk (storage medium) D, drive motor 30 for rotationally driving 
the recording disk D, head (reading/writing means) 4 0 for reading 
and writing data from/to the recording disk D, actuator 50 for 
driving the head 40, and control block C for controlling the drive 
motor 30 and actuator 50. 



> The head 40 is mounted at the tip of an arm 51, which swings 

fYj freely about a shaft 52 in a plane along the surface of the 

3 recording disk D. When the shaft is driven rotationally by the 

O 

yS actuator 50, the arm 51 swings making the head 40 capable of 

y, accessing a designated area on the recording disk D. 

v i 
Pi 

r: The control block C comprises a controller 60, memory 

(temporary storage means) 70, and nonvolatile memory 80. 

The controller 60, which comprises determination means, retry 
command means, data overwrite means, data saving means, and 
pointer information changing means, controls the operation of the 
drive motor 30 and actuator 50 and processes the data to be read 
and written by the head 40. It is connected to an interface 90, 
which in turn is connected to the host PC 10 via a bus, making it 
possible to transfer requests from the host PC 10 and transfer 
data between the host PC 10 and controller 60. 

A DRAM (Dynamic Random Access Memory) or the like is used as 
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the memory 70, which comprises a microcode storage 71 for 
temporarily storing the microcode (microprograms) for use in the 
processing by the controller 60, pointer information storage 72 
for storing pointer information, i.e., the positional information 
for use by the head 4 0 in reading data from the recording disk D, 
and buffer 73 for temporarily storing the data to be read and 
written by the head 40. 

The nonvolatile memory 80 employs a ROM (Read Only Memory) 
such as EE PROM (Electrically Erasable and Programmable ROM) . It 
contains programs (microcode) and the like for running 
predetermined operations on the hard disk device 20. Based on 
these programs, the controller 60 performs the processes of the 
determination means, retry command means, data overwrite means, 
data saving means, and pointer information changing means. 
The recording disk D, is a circular, for example, magnetic disk. 
It is divided radially into a plurality of areas to form a 
plurality of ring-shaped tracks, where groups of, for example, 256 
or 512 data tracks DT for storing data are placed alternately with 
a spare track ST used for other purposes. A predetermined 
location, e.g., the innermost track, of the recording disk D has 
been designated as a reserved area RA for use by the hard disk 
device 20 itself. Each ring-shaped area of the data tracks DT, 
spare tracks ST, and reserved area RA is divided circumf erentially 
into a plurality of sectors so that data will be stored in each 
sector. The sectors of the data tracks DT and spare tracks ST 
will be referred to herein as data sectors (first area, sectors, 
predetermined area) DS and spare sectors (second area, other 
sectors, another area) SS, respectively. 



The reserved area RA of the recording disk D stores a RDM 
(Reassign Defect Map) table, which manages the pointer information 
that indicates whether individual data items in the recording disk 
D are stored in data sectors DS or spare sectors SS. Hereinafter, 
pointer information will be denoted as RDM ( d ) when desired data is 



JP920000200US1 



- 8 - 



stored in data sectors DS, and as RDM ( s ) when desired data is 
stored in spare sectors SS. 

The RDM table is read from the reserved area RA and stored in 
the pointer information storage 72 of the memory 70 during the 
initialization (power on reset) operation performed when the 
computer device is started. When data is read form the recording 
disk D, the controller 60 refers to the RDM table in the pointer 
information storage 72, obtains the pointer information that 
indicates whether the desired data is located in data sectors DS 
or spare sectors SS, and then drives the head 40, based on this 
information . 

Now description will be given about how data is read from the 
recording disk D of the hard disk device 20 and how data is 
overwritten if the number of retries during attempts to read the 
data reaches or exceeds a predetermined number, on a computer 
device with the above configuration. 

When a specific user operation causes the host PC 10 to 
request the hard disk device 20 to read data, the request is 
transferred to the controller 60 via the interface 90. 

The controller 60 obtains the pointer information that 
indicates whether the data is located in data sectors DS or spare 
sectors SS, with reference to the RDM table stored in the pointer 
information storage 72 of the memory 70. Based on this 
information, the controller 60 swings the arm 51 by controlling 
the actuator 50 to move the head 4 0 to the data track DT (or spare 
track ST) which contains the data sectors DS (or spare sectors SS) 
which store the desired data. 

Since the recording disk D is rotated by the drive motor 30 at 
a predetermined rotational speed, when the data sectors DS (or 
spare sectors SS) which contains the data to be read comes just 
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under the head 40, the head 4 0 reads the given data from the data 
sectors DS (or spare sectors SS) . The data read out is 
temporarily stored in the temporary storage means, i.e., the 
buffer 73 of the memory 70, and then transferred from the buffer 
73 to the host PC 10 via the interface 90. 

Data is read from the recording disk D in the manner described 
above, but data sometimes fails to be read for various reasons 
such as flaws, dirt, foreign matter, etc. on the surface of the 
recording disk D. In such cases, the controller 60 acts as 
determination means and determines whether data was read 
successfully. If data failed to be read successfully, the 
controller 60 acts as retry command means and commands the head 4 0 
to try to read the data again. 

At the time of reading data from the recording disk D as 
described above, if the number of retries made before the data is 
read successfully reaches or exceeds a predetermined number (e.g., 
100) , this embodiment performs the data overwrite process 
described below to protect the data stored in the recording disk 
D. 

Figure 2 shows a flow of a data overwrite process. When a 
data read operation (Step S101) is complete in the data read 
process described above, it is determined at the controller 60 
acting as data overwrite means whether the number of data read 
retries is equal to or larger than the predetermined number (e.g., 
100) (Step S102) . 

If it turns out that the number of retries is less than the 
predetermined number, it is determined that the data overwrite 
process in unnecessary and the process is ended. On the other 
hand, if the number of retries is equal to or larger than the 
predetermined number, it is determined that the data overwrite 
process in necessary and Step S103 is performed. 
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In Step S103, the pointer information of the data needing 
overwriting is changed in the RDM table stored in the pointer 
information storage 72 of the memory 70. Specifically, if the 
data that needs overwriting is stored in data sectors DS, the 
pointer information stored in the RDM table contains ,! RDM(d) ,f and 
if the data is stored in spare sectors SS, the pointer information 
contains 11 RDM ( s ) . " In either case, pointer information is changed 
to "RDM(d)." However, this applies only to the RDM table stored in 
the memory 70, and the information in the RDM table stored in the 
reserved area RA of the recording disk D is not updated. 

Next, in order to temporarily save the data needing 
overwriting, spare sectors SS are prepared on the recording disk D 
(Step S201) . The term "prepare" here means to specify target 
spare sectors SS for saving data. To minimize the amount of the 
head 4 0 travel for access, it is preferable to specify the spare 
sectors SS on the spare track ST closest to the data track DT 
which contains the data sectors DS (or spare track ST which 
contains the spare sectors SS) that store the data needing 
overwriting. 

Then, the pointer information of the data is changed from 
"RDM (d) " to " RDM ( s ) " in the RDM table stored in the pointer 
information storage 72 of the memory 70 (Step S202) . 

Next, in Step S203, the controller 60 acting as data saving 
means writes the data needing overwriting into the specified spare 
sectors SS . At this time, the data stored temporarily in the 
buffer 73 of the memory 7 0 during the data read operation in Step 
S101 is read and written into the spare sectors SS. 

When the data write operation into the spare sectors SS, i.e., 
the data save operation is finished, a read test is conducted to 
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check whether the written data can be read from the spare sectors 
SS. 

In Step 204, it is determined whether the process of Step S203 
was successful. If it was successful, the flow goes to a pointer 
information storage process described later. If it was not 
successful, the flow returns to Step S201 where the data save 
process to the spare sectors SS is repeated the predetermined 
number of times. 

After the data to be overwritten is saved to the spare sectors 
SS, the controller 60 acting as pointer information changing means 
changes the pointer information of the data to "RDM(s) n and stores 
it in the RDM table stored in the reserved area RA serving as a 
nonvolatile memory (Step S301) . 

Then it is determined whether the process of Step S301 was 
successful (Step S302) . If it was successful, the flow goes to 
the next step S401. The pointer information of the data is 
changed to "RDM (s) " in the RDM table stored in the reserved area 
RA serving as a nonvolatile memory. 

On the other hand, if the process of Step S301 was not 
successful, the process of Step S301 is retried the predetermined 
number of times. If the process is still unsuccessful, the 
pointer information of the data is switched back to "RDM (d) " in 
the RDM table stored in the pointer information storage 72 of the 
memory 70 (Step S3 03) , and the sequence of processes are 
completed. The pointer information of the data in the RDM table 
stored in the reserved area RA remains set at " RDM (d) . " 

If the process is determined to be successful in Step S302, 
the pointer information of the data is switched back to "RDM (d) " 
in the RDM table stored in the pointer information storage 72 of 
the memory 70 (Step S4 01) . 
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Next, in Step S402, the data that was temporarily stored in 
the buffer 73 of the memory 70 during the data read operation of 
Step S101 is written into the data sectors DS where the data had 
originally been stored. This overwrites the data in the data 
sectors DS . 

After the data sectors DS are overwritten, a read test is 
conducted to check whether the written data can be read out of the 
data sectors DS . 

p In Step S403, it is determined whether the process of Step 

*0 S402 was successful. The spare sectors SS used in Steps S201 to 
fi S204 are released to make them available for reuse (Step S404) . 

Ul 

W If the process of Step S402 was not successful, retries are 

made the predetermined number of times. If the process is still 
unsuccessful, the pointer information of the data is changed to 
O " RDM ( s ) H in the RDM table stored in the pointer information 
^ storage 72 of the memory 70 (Step S405) , and the sequence of 
S| processes are completed. The pointer information of the data in 
□ the RDM table stored in the reserved area RA remains set at 
^ ,l RDM(s) / ,f as it was set in Step S301. 

After the spare sectors SS are released in Step S404, the 
pointer information of the data is changed to 11 RDM (d) 11 and stored 
in the RDM table stored in the reserved area RA serving as a 
nonvolatile memory (Step S501) . 

Then, it is determined whether the process of Step S501 was 
successful (Step S502) . If it was successful, the sequence of 
processes are completed. The pointer information of the data in 
the RDM table stored in the reserved area RA remains set at 
"RDM (d) . " 



4* 
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On the other hand, if the process of Step S501 was not 
successful, the process of Step S501 is retried the predetermined 
number of times. If the process is still unsuccessful, the 
pointer information of the data is changed to " RDM ( s ) " in the RDM 
table stored in the pointer information storage 72 of the memory 
70 (Step S503), and the sequence of processes are completed. The 
pointer information of the data in the RDM table stored in the 
reserved area RA remains at "RDM ( s ) , " as it was set in Step S301. 

As described above, if the number of retries made before data 
is read successfully reaches or exceeds a predetermined number, 
the data sectors DS which originally stored the data are 
t fl overwritten. The sequence of processes described above are 
y3 performed if the number of retries is equal to or larger than the 
predetermined number at the time when data is read successfully in 
Step S101. In other words, unstable data that requires many 
sE retries and may be rendered unreadable in the future is 
^ overwritten beforehand as described above in order to prevent 
p subsequent read errors and reduce the number of subsequent 
yp retries, thereby improving read performance. 

r*j Besides, by overwriting the data sectors DS which originally 

H stored the data, it is possible to reduce the amount of head 

travel compared to a reassign process, which moves data to other 
sectors, and thus avoid reduction in read performance. 

Furthermore, since data is temporarily saved to spare sectors 
SS when it is overwritten, data loss on the recording disk D can 
be avoided should trouble occur when the data is being 
overwritten. 

Now description will be given about cases in which the 
sequence of processes described above are aborted due to trouble 
caused by an external factor such as power failure, reset, or 
vibration (hereafter referred to simply as "if the process is 



yi 
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aborted") . 

If the process is aborted in or before Step S103, the data 
that should have been overwritten remains in the original data 
sectors DS and the pointer information in the RDM table stored in 
the reserved area RA remains unchanged. Although the pointer 
information in the RDM table stored in the pointer information 
storage 72 of the memory 70 is set to "RDM (d) " in Step S103, if 
the hard disk device 20 is restarted, the pointer information 
remains unchanged because the RDM table is read from the reserved 
area RA and stored in the pointer information storage 72 of the 
memory 70. Therefore, at least data loss can be avoided and data 
can be read as before. 

If the process is aborted between Step S201 and Step S204, the 
original data remains in the data sectors DS . The pointer 
information in the RDM table stored in the reserved area RA 
remains unchanged as well. Therefore, only the data saved in the 
spare sectors SS will be corrupted at the worst, but the original 
data is not lost and data can be read as before. 
If the process is aborted between Step S401 and Step S404, the 
data has been saved to the spare sectors SS and the pointer 
information in the RDM table stored in the reserved area RA has 
been set to " RDM ( s ) " in Step S301. Therefore, although the data 
written over the data sectors DS may be corrupted, the pointer 
information remains set at "RDM (s) " because the RDM table is read 
from the reserved area RA and stored in the pointer information 
storage 72 of the memory 70 when the hard disk device 2 0 is 
restarted. Since the data saved in the spare sectors SS is read 
out, no data is lost and the data can be read with a smaller 
number of retries than when the data is read newly. However, 
since the data reassigned to the spare sectors SS is read out, 
there may be some reduction in read performance corresponding to 
the amount of head 40 travel to the spare sectors SS . 
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If the data overwrite fails in Step S402 even if the process 
is not aborted, the pointer information in the RDM table stored in 
the pointer information storage 72 of the memory 70 is changed to 
" RDM ( s ) " in Step S405. Consequently, when reading this data 
subsequently, the data is read from the spare sectors SS with 
reference to the RDM table stored in the pointer information 
storage 72 of the memory 70 unless the hard disk device 20 is 
switched off. On the other hand, if the hard disk device 20 is 
restarted after being switched off once, the RDM table is read 
from the reserved area RA. Since the pointer information of the 
data has been changed to " RDM ( s ) " in Step S301, the data is read 
from the spare sectors SS . Thus, even if the overwrite fails in 
Step S4 02, there will be no problem. 

If the process is aborted in Step S502 or later, the data has 
already been written over the data sectors DS . Moreover, the 
pointer information in the RDM table stored in the reserved area 
RA has been set to "RDM(d)" in Step S501. Therefore, the pointer 
information remains set at "RDM (d) 11 and the data written over the 
data sectors DS can be read out because the RDM table is read from 
the reserved area RA when the hard disk device 2 0 is restarted. 
This can reduce the number of retries and improve read performance 
as when the sequence of processes are completed. 

In this way, since the pointer information in the pointer 
information storage 72 of the memory 70 as well as in the RDM 
table stored in the reserved area RA is updated as required at 
important points in the sequence of processes, subsequent 
processes or data read operations will not be hampered should 
trouble arise during a process. 

Thus, the sequence of processes effectively protect the data 
stored on the recording disk D and prevent any trouble during a 
process from hampering subsequent processes or data read 
operations . 
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The sequence of processes according to the embodiment 
described above can be applied not only to the cases in which data 
is read at a request from the host PC 10, but also to 
self -checking menus, etc. run periodically by the hard disk device 
20 for itself. Specifically, when the hard disk device 20 
conducts read testing of stored data for itself by scanning, for 
example, the entire area of the recording disk D, if the number of 
retries made before the data is, read successfully reaches or 
exceeds a predetermined number, the data may be overwritten as is 
the case with the above example. Thus, by overwriting unstable 
data during self -checking, the soundness of the data can be 
improved. In such a case, the threshold for a data overwrite to 
be performed, i.e., the set value of retry count above which a 
data overwrite is determined to be necessary in Step S102, should 
preferably be set lower than when data is normally read at a 
request from the host PC 10. This will make self -testing of the 
hard disk device 2 0 more meaningful. 

Although in the above embodiment, the RDM table is stored in 
the reserved area RA of the recording disk D, it may also be 
stored in another area of the recording disk D or in the 
nonvolatile memory 80. In that case, the pointer information is 
stored in the nonvolatile memory 80 in Steps S301 and S501. 

Also, although the above embodiment is configured to save data 
read from data sectors DS or spare sectors SS to spare sectors SS, 
data may be saved to any sectors, such as unused data sectors DS, 
as long as they are different from the sectors from Which the data 
was read. Besides, data may be saved in a nonvolatile memory, 
such as the nonvolatile memory 80 of the computer device according 
to the above embodiment, other than the recording disk D itself, 
but in that case, the data cannot be retained on the recording 
disk D if trouble occurs. 



JP920000200US1 



- 17 - 



Also, although the above embodiment has been described with 
reference to an example in which the present invention is applied 
to the hard disk device 20 installed on a computer device, the 
hard disk device 20 may be either a built-in type incorporated in 
the computer device or an external type. 

Besides, the present invention can also be applied to drive 
devices (recording and playing back devices) that read and write 
data from/to portable storage media such as flexible disks, MO 
(Magneto-Optical) disks, DVDs (Digital Versatile Disks), etc. 
Such drive devices will have, a head for reading and writing data, 
p a head drive mechanism, a disk drive mechanism, etc. as well as a 
C E configuration that corresponds to the control block C for 
€l performing a sequence. of overwrite processes. 

m 

Ul Also, the present invention can be applied to storage media, 

# such as Compact Flash (registered trademark) , that integrate a 

sYj- 

head for reading and writing data, head drive mechanism, disk 

<? 

p drive mechanism, etc. into one unit. In such cases, the drive 
SU devices (recording and playing back devices) that read and write 

data from/to the storage media will have a configuration that 
Q corresponds to the control block C for performing a sequence of 

overwrite processes. 

Also, the present invention may take the form of a program 
sending device or the like which comprises storage means such as a 
CD-ROM, DVD, memory, hard disk, or RAM for storing a program that 
runs processes such as those described with reference to the above 
embodiment, and transmission means for transmitting the program 
via a connector or a network such as the Internet or a LAN to the 
device that reads the program from the storage means. 

Besides, it goes without saying that any configuration may be 
adopted as long as it does not deviate from the spirit and scope 
of the present invention. 
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As described above, the present invention can effectively 
protect the data stored in storage media and recording disks. 
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